Rolipram, a selective inhibitor of phosphodiesterase type 4, pronouncedly enhanced the forskolin-induced promotion of dopamine biosynthesis in primary cultured rat mesencephalic neurons.
A selective inhibitor of cyclic nucleotide phosphodiesterase (PDE) 4, rolipram, markedly enhanced the forskolin-induced increase of intracellular dopamine and dihydroxyphenylacetate (DOPAC, a metabolite of dopamine) levels in primary cultured rat mesencephalic neurons and the forskolin-induced increase of dopamine and DOPAC in extracellular medium. Selective inhibitors of PDE2, PDE3, PDE5 and PDE6 did not have such a promoting effect, and the PDE1 inhibitor vinpocetine and W-7 caused dopamine depletion in the neurons. These findings suggested that PDE4 plays a major role in regulating the intracellular cAMP level to control the dopamine biosynthesis in mesencephalic neurons, whereas PDE1 regulates dopamine release instead.